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(54)  Energy  source  employing  electrical  energizer. 
An  energy  producing  system  is  provided  which  pro- 

duces  energy  for  use,  for  example,  in  an  electric  vehicle  or  in 
a  home  power  plant.  The  system  includes  an  electrical 
energizer  (60)  including  a  double  wound  rotor  and  a  double 
wound  stator,  for  producing  electrical  energy  which  is  stored 
in  the  system,  e.g.,  in  an  battery  (66)  storage  arrangement, 
which  provides  initial  energization  of  the  system.  The  stored 
energy  is  supplied  to  an  electrical  motor  (68)  which  drives 
the  energizer  (60)  to  thereby  create  additional  energy.  The 
energizer  (60)  is  able  to  supply  the  needs  of  the  system  as 
well  as  to  power  a  load. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  e n e r g y  

p r o d u c i n g   s y s t e m s   and,   more   p a r t i c u l a r l y ,   to   an  e l e c -  

t r i c a l   e n e r g i z e r - m o t o r   s y s t e m   f o r   p r o v i d i n g   e n e r g y ,  

e . g . ,  f o r   an  a u t o m o t i v e   v e h i c l e   or   as  p a r t   of  a  h o m e  

e n e r g y   p l a n t .  

Wi th   t he   a d v e n t   of  t h e   s o - c a l l e d   " e n e r g y  

c r i s i s "   and  t h e   c o n s e q u e n t   s e a r c h   f o r   a l t e r n a t i v e   e n e r g y  

s o u r c e s   as  s u b s t i t u t e   f o r   o i l ,   c o n s i d e r a b l e   a t t e n t i o n  

has   b e e n   f o c u s s e d   on  a u t o m o t i v e   v e h i c l e s   as  c h i e f   u s e r s  

of  o i l   p r o d u c t s .   One  a s p e c t   of  t h i s   s e a r c h   has   f o s t e r e d  

r e n e w e d   i n t e r e s t   in  e l e c t r i c a l l y   d r i v e n   v e h i c l e s   s u c h  

as  e l e c t r i c   c a r s   and  t h e   l i k e .   A  p r i n c i p a l   s h o r t c o m i n g  

of  p r i o r   a r t   e l e c t r i c a l   v e h i c l e s   has   b e e n   t h e   n e e d   t o  

r e c h a r g e   t h e   b a t t e r i e s   w h i c h   p r o v i d e   t h e   p o w e r   f o r   t h e  

e l e c t r i c a l   m o t o r   d r i v e   s y s t e m .  

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   t h i s   p r o b l e m  

t h r o u g h   t h e   p r o v i s i o n   of  e l e c t r i c a l   e n e r g i z e r - m o t o r  

s y s t e m   w h i c h   p r o d u c e s   more  e n e r g y   t h a n   i s   e x p e n d e d ,  

t h e r e b y   e n a b l i n g   t h e   e x c e s s   e n e r g y   to  be  s t o r e d   in  t h e  

b a t t e r y   s y s t e m   and  to  be  d r awn   upon   as  r e q u i r e d .   T h u s ,  

t h e   n e e d   f o r   r e c h a r g i n g   of  t h e   b a t t e r i e s   a s s o c i a t e d   w i t h  

c o n v e n t i o n a l   e l e c t r i c a l   v e h i c l e s   i s   e l i m i n a t e d   w i t h   t h e  

s y s t e m   of  t h e   i n v e n t i o n .   I t   s h o u l d   be  n o t e d   t h a t   w h i l e  

t h e   s y s t e m   of  t h e   i n v e n t i o n   h a s   e n o r m o u s   p o t e n t i a l   i n  

c o n n e c t i o n   w i t h   t h e   use   t h e r e o f   in  e l e c t r i c a l   v e h i c l e s ,  

t h e   s y s t e m   c l e a r l y   is   n o t   l i m i t e d   to  such   use   and  w o u l d  

o b v i o u s l y   be  a d v a n t a g e o u s   when  u s e d ,   f o r   e x a m p l e ,   as  t h e  

e n e r g y   s o u r c e   f o r   a  home  e n e r g y   p l a n t ,   as  w e l l   as  i n  

many  o t h e r   a p p l i c a t i o n s .  

In  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   an  e n e r g y  

p r o d u c i n g   s y s t e m   of  t he   t y p e   d e s c r i b e d   a b o v e   i s   p r o v i d e d  

w h i c h   c o m p r i s e s   an  e l e c t r i c a l   " e n e r g i z e r "   c o m p r i s i n g   a t  

l e a s t   one   d o u b l e   wound  s t a t o r   and  a t   l e a s t   d o u b l e   w o u n d ,  



s h a f t - m o u n t e d   r o t o r   l o c a t e d  w i t h i n   a  h o u s i n g ,   e l e c t r i c a l  

e n e r g y   b e i n g   c o l l e c t e d   f rom  t he   r o t o r   t h r o u g h   a  s u i t a b l e  

e l e c t r i c a l   t a k e - o f f   d e v i c e   and  b e i n g   a v a i l a b l e   f o r   u t i l i -  

z a t i o n   by  t h e   s y s t e m  ;   and  an  e l e c t r i c a l   m o t o r ,   p o w e r e d  

f r o m   t h e   e n e r g i z e r ,   f o r   d r i v i n g   t h e   r o t o r   s h a f t ' o f   t h e  

e n e r g i z e r .   A  b a t t e r y   a r r a n g e m e n t   i s   u s e d   to   i n i t i a l l y  

s u p p l y   e n e r g y   to   t h e   s y s t e m   and ,   as  s t a t e d   a b o v e ,   t h e  

e x c e s s   e n e r g y   g e n e r a t e d   by  t h e   e n e r g i z e r   o v e r   and  a b o v e  

t h a t   r e q u i r e d   by  t h e   s y s t e m ,   and  t h e   s y s t e m   l o a d ,   i s  

s t o r e d   t h r o u g h   c h a r g i n g  o f   t h e   b a t t e r i e s .   The  m o t o r   i n -  

c l u d e s   an  a r m a t u r e   i n c l u d i n g   a  p l u r a l i t y   of  w i n d i n g  

s l o t s   t h e r e i n   and  a  p l u r a l i t y   of  w i n d i n g s ,   a t   l e a s t  

some  of   thl':  w i n d i n g s   b e i n g   wound  i n t o   two  c i r c u m f e r e n -  

t i a l l y   s p a c e d   s l o t s   in   t h e   a r m a t u r e ,   i . e . ,   s u c h   a  w i n d -  

i ng   i s   wound  t h r o u g h   a  f i r s t   s l o t   ( e . g . ,   s l o t   # 1 )   a n d  

r e t u r n e d   t h r o u g h   a  s e c o n d   s p a c e d   s l o t   ( e . g . ,   s l o t   # 5 ) .  

D e p e n d i n g   on  t h e   e n e r g y   d e m a n d s ,   t h e   e n e r g i z e r   may  i n -  

c l u d e   a  p a i r   of  s t a t o r s   and  r o t o r s ,   w i t h   t h e   r o t o r s  

b e i n g   m o u n t e d   on  a  common  s h a f t .   The  m o t o r   i s   p r e f e r a b l y  

e n e r g i z e d   t h r o u g h   an  a r r a n g e m e n t   of  a  c o m m u t a t o r   a n d  

p l u r a l   b r u s h e s ,   w h i l e   a  s l i p   r i n g   and  a s s o c i a t e d   b r u s h e s  

c o n n e c t e d   to   an  o u t p u t   b r i d g e   c i r c u i t   f o rm  t h e   e n e r g y  
t a k e - o f f   m e a n s   f o r   t h e   e n e r g i z e r .  

O t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t h e   i n v e n -  

t i o n   w i l l   be  s e t   f o r t h   in ,   or   a p p a r e n t   f r om,   t he   d e t a i l -  

ed  d e s c r i p t i o n   of  t h e   p r e f e r r e d   e m b o d i m e n t s   w h i c h   f o l l o w s .  

F i g u r e   1  i s   a  p a r t i a l l y   s e c t i o n e d   e l e v a t i o n a l  

v i e w   of  t h e   e l e c t r i c a l   " e n e r g i z e r "   of  t h e   i n v e n t i o n  ;  

F i g u r e   2  i s   a  b l o c k   d i a g r a m   of  t h e   o v e r a l l  

e n e r g y   p r o d u c i n g   s y s t e m   of  t h e   i n v e n t i o n  ;  

F i g u r e   3  i s   a  p a r t i a l l y   s e c t i o n e d   s i d e   e l e -  

v a t i o n a l   v i e w   of  a  m o d i f i e d   e l e c t r i c a l   m o t o r   c o n s t r u c t e d  

in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  ;  

F i g u r e   4  is   an  e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

t h e   b a s i c   c o m p o n e n t s   of   t h e   m o t o r   of  F i g u r e   3  ;  

F i g u r e   5  i s   an  end  v i e w   of  t h e   b r u s h   h o l d e r  



a l s o   i l l u s t r a t e d   in   F i g u r e   4  ;   a n d  

F i g u r e s   6  and  7  show  d e t a i l s   of  t h e   w i n d i n g  

p a t t e r n   of  t h e   m o t o r   of  F i g u r e   3 .  

R e f e r r i n g   to  F i g u r e   1,  a  p r e f e r r e d   e m b o d i -  

m e n t   of  t he   " e n e r g i z e r "   d e v i c e   of   t h e   i n v e n t i o n   i s  

shown.   The  d e v i c e   i n c l u d e s   a  j o u s i n g   10  in   w h i c h   a r e  

l o c a t e d ,   in   a  f i r s t   c h a m b e r   or  c o m p a r t i m e n t   lOa,  a  

f i r s t   r o t o r   12  and  a  f i r s t   s t a t o r   14  and ,   in  a  s e c o n d  

c o m p a r t m e n t   lOb,  a  s e c o n d   r o t o r   16  and  a  s e c o n d   s t a t o r  

18.  I t   s h o u l d   be  n o t e d   t h a t   a l t h o u g h   two  s t a t o r - r o t o r  

c o m b i n a t i o n s   a r e   e m p l o y e d   in  t h i s   e m b o d i m e n t ,   a  s i n g l e  

r o t o r - s t a t o r   c o m b i n a t i o n   can  be  u s e d   f o r   some  a p p l i c a -  

t i o n s .   H o u s i n g   10  i s   d i v i d e d   i n t o   t h e   c o m p a r t m e n t s   l O a  

and  lOb  by  a c e n t e r   p l a t e   20  and  i n c l u d e s   a  p a i r   of  e n d  

p l a t e s   22  and  24.  Bo th   t he   r o t o r s   12,  16  and  t h e   s t a t o r s  

14,  18  a r e   d o u b l e   wound  and  t h e   r o t o r s   12,  16  a r e   n e s t e d  

w i t h i n   r e s p e c t i v e   s t a t o r s   14,  18  and  m o u n t e d   f o r   r o t a -  

t i o n   on  a  common  s h a f t   26.  S h a f t   26  e x t e n d s   l o n g i t u d i -  

n a l l y   t h r o u g h   h o u s i n g   10  and  i s   m o u n t e d   on  b e a r i n g s   28 

and  30  s u p p o r t e d   by  end  p l a t e s   22,  24  a n d  a   f u r t h e r  

b e a r i n g   32  s u p p o r t e d   by  c e n t r a l   p l a t e   2 0 .  

A  p a i r   of  s l i p   r i n g s   34  and  36  a r e   m o u n t e d  

on  s h a f t   26  and  c o o p e r a t e   w i t h   r e s p e c t i v e   b r u s h   p a i r s  

38  and  40.  S l i p   r i n g s   34  and  36  a r e   c o n n e c t e d   to  r o t o r s  

12  a n d  1 6 ,   r e s p e c t i v e l y ,   and  p e r m i t   t h e   c u r r e n t   f l o w i n g  

in  t h e   r o t o r   w i n d i n g s   to  be  c o l l e c t e d   t h r o u g h   t h e   a s s o -  

c i a t e d   p a i r s   of  b r u s h e s   38,  40.  B r u s h   p a i r s   38,  40  a r e  

m o u n t e d   on  r e s p e c t i v e   b r u s h   h o l d e r s   42  and  44.  The  t e r -  

m i n a l s   of  r e s p e c t i v e   b r i d g e   c i r c u i t s   46  and  48  a r e   r e s -  

p e c t i v e l y   c o n n e c t e d   to  s t a t o r s   14  and  18  w h i l e   c o n v e r s i o n  

b a r s   50  and  52  a r e   c o n n e c t e d   to  b r u s h   h o l d e r s   42  and  4 4 ,  

as  i n d i c a t e d .  

A  c o o l i n g   f a n   54  i s   a l s o   m o u n t e d   on  s h a f t   26 

and  a  p l u r a l i t y   of  a p e r t u r e s   20a,   22a,   and  24a  a r e   p r o -  

v i d e d   in  c e n t e r   p l a t e   20  and  end  p l a t e s   22,  24,  r e s p e c -  

t i v e l y ,   to  p r o m o t e   c o o l i n g   of  t h e   d e v i c e .  



The  e n e r g i z e r   of  F i g u r e   1  i s   p r e f e r a b l y   i n -  

c o r p o r a t e d   in   a  s y s t e m   such   as  shown  in  a  h i g h l y   s c h e m a -  

t i c   m a n n e r   in  F i g u r e   2  w h e r e i n   t h e   o u t p u t   of  t h e   e n e r g i -  

ze r   i s   u s e d   in   s u p p l y i n g   t h e   e n e r g y   f o r   d r i v i n g   a  m o t o r .  

To  t h i s   end ,   t h e   e n e r g i z e r ,   w h i c h   i s   d e n o t e d   60  in  F i -  

g u r e   2,  i s   c o n n e c t e d   t h r o u g h   a  r e g u l a t o r   62  to   b a t t e r y  

c h a r g e r   64  f o r   b a t t e r i e s   66  c o n n e c t e d   to  a  m o t o r   6 8 .  

T h e s e   b a t t e r i e s   66  a r e   u s e d   to  p r o v i d e   i n i t i a l   e n e r g i -  

z a t i o n   of   t h e   s y s t e m   as  w e l l   as  to  s t o r e   e n e r g y   p r o d u c e d  

by  the   e n e r g i z e r   60.  I t  w i l l   be  u n d e r s t o o d   t h a t   t h e  

e n e r g i z e r   60  p r o v i d e s   e n e r g y   e n o u g h   to  power   m o t o r   68  

( w h i c h ,   in   t u r n ,   d r i v e s   e n e r g i z e r   60  t h r o u g h   r o t a t i o n   o f  

s h a f t   26)  as  w e l l   as  to  p r o v i d e   f o r   s t o r a g e   of  e n e r g y  
in  t h e   s y s t e m .   I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   t h e  

s y s t e m   i l l u s t r a t e d   s c h e m a t i c a l l y   in   F i g u r e   2  i n c l u d e s  

s u i t a b l e   c o n t r o l s   ( s w i t c h e s ,   r h e o s t a t s ,   s e n s o r s ,   e t c )   t o  

p r o v i d e   i n i t i a l   e n e r g i z a t i o n   as  w e l l   as  a p p r o p r i a t e  

o p e r a t i o n a l   c o n t r o l   of  t h e   s y s t e m .  

In   a  p r e f e r r e d   e m b o d i m e n t ,   m o t o r   68  is  o f  

t h e   fo rm  shown  in   F i g u r e   3.  As  i l l u s t r a t e d ,   t h e   m o t o r  

is   of  a  g e n e r a l l y   c o n v e n t i o n a l   fo rm  ( w i t h  e x c e p t i o n s  

n o t e d   b e l o w )   and  c o m p r i s e s   an  a r m a t u r e   70  m o u n t e d   on  a  

s h a f t   72  w i t h i n   h o u s i n g   74.  H o u s i n g   74  i n c l u d e s   a  p a i r  

of  end  p l a t e s   76  and  78  w h i c h   moun t   s h a f t   b e a r i n g s   77  

and  79.  A p e r t u r e s   76a  and  78a  a r e   p r o v i d e d   in  end  p l a t e s  

76,  78  and  a  c o o l i n g   f a n   80  i s   m o u n t e d   on  s h a f t   72  t o  

p r o v i d e   c o o l i n g .  

A  c o m m u t a t o r   82  i s   a l s o   m o u n t e d   on  s h a f t   7 2  

and  c o o p e r a t e s   w i t h   a s s o c i a t e d   b r u s h e s   ( n o t   shown  i n  

F i g u r e   1)  to   c o n d u c t   c u r r e n t   to  t h e   w i n d i n g s   of  a r m a t u r e  

70.  T h i s   c o o p e r a t i o n   i s   shown  b e s t   in  F i g u r e   4  w h i c h   i s  

an  e x p l o d e d   v i e w   i l l u s t r a t i n g   t he   a r m a t u r e   70,  c o m m u t a -  

t o r   82  and  a  b r u s h   h o l d e r   84.  As  shown  in  F i g u r e   5,  t h e  

b r u s h   h o l d e r   84  i n c l u d e s   e i g h t   b r u s h   m o u n t s   86  e a c h   o f  

w h i c h   d e f i n e s   a  s l o t   88  in  w h i c h   a  p a i r   of  b r u s h e s   i s  

m o u n t e d .   One  b r u s h   90  i s   shown  in  F i g u r e   5,  i t   b e i n g  



u n d e r s t o o d   t h a t   two  s u c h   b r u s h e s   a r e   m o u n t e d   in  e a c h  

s l o t   88  s o  t h a t   s i x t e e n   b r u s h e s   a r e   r e q u i r e d .  

The  m o t o r   of  F i g u r e s   3  to  6  i n c l u d e s   e i g h t  

p o l e   s h o e s   ( n o t   shown)  w h i c h   a r e   s e c u r e d   to  h o u s i n g   74 

and  w h i c h   s e r v e   to  m o u n t   e i g h t   f i e l d   c o i l s   or   w i n d i n g s  

92  ( s e e   F i g u r e s   3  and  4)  a b o u t   t he   p e r i p h e r y   of   a r m a -  

t u r e   72  in   s p a c e d   r e l a t i o n s h i p   t h e r e t o .  

An  i m p o r t a n t   f e a t u r e   of  t h e   m o t o r   of  F i g u r e s  

3  to  6  c o n c e r n s   t h e   m a n n e r   in  wh ich   the   w i n d i n g s   f o r  

a r m a t u r e   70  a r e   wound .   As  i l l u s t r a t e d   in  F i g u r e s   3  a n d  

F i g u r e s   6  and  7,  a  t y p i c a l   w i n d i n g   WI  is   wound  in  t w o  

s l o t s ,   w i t h   t h e   i l l u s t r a t e d   w i n d i n g   b e i n g   d o u b l e d   b a c k  

and  c o n t i n u i n g   f r o m   a r m a t u r e   s l o t   Sl  to  a r m a t u r e   s l o t   S5 

( s e e   F i g u r e s   3  and  6 ) .   The  ends   of  t h e   w i n d i n g   e x t e n d  

f rom  s l o t s   Sl  and  S5  to  t h e   c o m m u t a t o r   82,  as  shown  i n  

F i g u r e s   3  and  7.  S i m i l a r l y ,   t he   w i n d i n g   in   s l o t   S2  c o n -  
t i n u e s   to  s l o t   S6,  t h e   w i n d i n g   of  s l o t   S3  c o n t i n u e s   t o  

s l o t   S7,  and  so  on  f o r   t h e   f o r t y - n i n e   w i n d i n g s .  

In  a  s p e c i f i c   p r e f e r r e d   e m b o d i m e n t ,   t he   m o t o r  

d e s c r i b e d   a b o v e   i s   a  4 8 - v o l t ,   412  h o r s e p o w e r   m o t o r   h a v i n g  

a  t o p   o p e r a t i n g   s p e e d   of  7 , 0 0 0   rpm.  A  r h e o s t a t   c o n t r o l  

( n o t   shown)  i s   u s e d   to  c o n t r o l   the   i n p u t   v o l t a g e   and,   a s  

d i s c u s s e d   a b o v e ,   t h e   m o t o r   is   p o w e r e d   f r o m   t h e   e n e r g i z e r  

of  F i g u r e   1.  I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   e n e r g y   t a k e -  

o f f   f r o m   the   s y s t e m   is   p r e f e r a b l y   f rom  t h e   o u t p u t   s h a f t  

of  t h e   m o t o r   a l t h o u g h   e l e c t r i c a l   e n e r g y   may  a l s o   be  t a p p -  

ed  o f f   f rom  t h e   e n e r g i z e r   o u t p u t .  

A l t h o u g h   t he   i n v e n t i o n   has   b e e n   d e s c r i b e d   i n  

r e l a t i o n   to  e x e m p l a r y   e m b o d i m e n t s   t h e r e o f ,   i t   w i l l   be  u n -  

d e r s t o o d   by  t h o s e   s k i l l e d   in  t he   a r t   t h a t   v a r i a t i o n s   a n d  

m o d i f i c a t i o n s   can  be  e f f e c t e d   in  t h e s e   e x e m p l a r y   e m b o d i -  

m e n t s   w i t h o u t   d e p a r t i n g   f rom  the   s c o p e   and  s p i r i t   of  t h e  

i n v e n t i o n .  



1.  A  e n e r g y   p r o d u c i n g   s y s t e m   p r o v i d i n g   a n  

o u t p u t   f o r   u t i l i z a t i o n   by  a  u t i l i z a t i o n   d e v i c e ,   s a i d  

s y s t e m   c o m p r i s i n g  :  

an  e l e c t r i c a l   e n e r g i z i n g   m e a n s   c o m p r i s i n g  

a  h o u s i n g   ( 1 0 )  ;   a t   l e a s t   one  d o u b l e   wound  s t a t o r   ( 1 4  

or   18)  l o c a t e d   w i t h i n   s a i d   h o u s i n g  ;   a t   l e a s t   one  d o u b l e  

wound  r o t o r   (12  or   16)  l o c a t e d   w i t h i n   s a i d   h o u s i n g  ;   a  

r o t o r   s h a f t   ( 2 6 ) ,   s u p p o r t e d   in  s a i d   h o u s i n g ,   on  w h i c h  

s a i d   d o u b l e   wound  r o t o r   i s   m o u n t e d  ;   and  e n e r g y   t a k e - o f f  

means   (34  or  36 ) ,   i n c l u d i n g   means   m o u n t e d   on  s a i d   s h a f t  

and  c o n n e c t e d   to  s a i d   r o t o r ,   f o r   c o l l e c t i n g   e l e c t r i c a l  

e n e r g y   f rom  s a i d   r o t o r   f o r   w i t h d r a w a l   a t   l e a s t   one  s t a -  

t i o n a r y   o u t p u t  ;  

m o t o r   means   ( 6 8 ) ,   i n c l u d i n g   means   c o n n e c t e d  

to  s a i d   e l e c t r i c a l   e n e r g i z e r   means   to  p r o v i d e   e n e r g i z a -  

t i o n   of   s a i d   m o t o r   m e a n s ,   f o r   d r i v i n g   s a i d   r o t o r   s h a f t  

of   s a i d   e n e r g i z e r ,   s a i d   m o t o r   means   i n c l u d i n g   an  a r m a t u r e  

(70)  h a v i n g   a  p l u r a l i t y   of   w i n d i n g   s l o t s   (S1  to  S 4 9 )  

t h e r e i n   and  a  p l u r a l i t y   of  w i n d i n g s   (W1)  wound  in   s a i d  

s l o t s ,   a t   l e a s t   some  s a i d   w i n d i n g s   (Wl)  b e i n g   wound  i n  

two  c i r c u m f e r e n t i a l l y   s p a c e d   s l o t s   (S1  and  S5)  in  s a i d  

a r m a t u r e  ;   a n d  

e n e r g y   s u p p l y   means   (66)  f o r   s u p p l y i n g   e l e c -  

t r i c a l   e n e r g y   to  s a i d   m o t o r   means   a t   l e a s t   d u r i n g   i n i t i a l  

e n e r g i z a t i o n   of  s a i d   m o t o r   means   and  b e i n g   c o n n e c t e d   t o  

s a i d   o u t p u t   of  e n e r g i z i n g   means   f o r   r e c e i v i n g   e n e r g y  
f rom  s a i d   e n e r g i z i n g   means   and  f o r   s u p p l y i n g   s a i d   e n e r g y  
to  s a i d   m o t o r   means   d u r i n g   t h e   o p e r a t i o n   of   s a i d   m o t o r  

m e a n s .  

2.  A  s y s t e m   as  c l a i m e d   in   C l a i m   1  w h e r e i n  

s a i d   e n e r g i z i n g   means   i n c l u d e s   a  p a i r   of  s a i d   r o t o r s  

(12,  16)  and  a  p a i r   of  s a i d   s t a t o r s   (14,  18) ,   s a i d   r o -  

t o r s   b e i n g   m o u n t e d   on  a  common  s h a f t   ( 2 6 ) .  

3.  A  s y s t e m   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

s a i d   e n e r g y   t a k e - o f f   means   c o m p r i s e s   m e a n s ,   i n c l u d i n g   a  



s l i p   r i n g   (34  or  36)  and  a t   l e a s t   one  b r u s h   (38  or  4 0 )  

f o r   c o l l e c t i n g   e l e c t r i c a l   c u r r e n t   f rom  the   w i n d i n g s   o f  

s a i d   r o t o r ,   s a i d   b r u s h   b e i n g   c o n n e c t e d   to  a  b r i d g e   c i r -  

c u i t   (46  or   48)  c o n n e c t e d   to  s a i d   o u t p u t .  

4.  A  s y s t e m   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

s a i d   m o t o r   means   i n c l u d e s   an  c o m m u t a t o r   (82)  t h r o u g h  

w h i c h   e n e r g y   i s   s u p p l i e d   to  t h e   w i n d i n g s   of  s a i d   a r m a -  

t u r e .  

5.  A  s y s t e m   as  c l a i m e d   in  C l a i m   4  w h e r e i n  

t he   same  w i n d i n g   (W1)  is  wound  in   t h e   f i r s t   and  f i f t h  

s l o t   p o s i t i o n s   of  t h e   a r m a t u r e   of  s a i d   m o t o r   and  t h e  

ends   of  t h a t   w i n d i n g   a r e   c o n n e c t e d   to  two  s p a c e d   p o s i -  

t i o n s   l o c a t e d   a r o u n d   t h e   p e r i p h e r y   of  t he   c o m m u t a t o r  

( s e e   F i g u r e   3 ) .  
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